Abstract: Objective: In 1994, the Family medicine Education and Research Network (FERN) was developed to support on-line discussion among London and area family physicians. FERN-D (FERN Dissemination) was introduced as a closed sub-group of FERN to support educational case discussions focused on prevention. The present study reports results of a pilot FERN-D intervention. Design: Preand Post-intervention mail-out surveys combined with an e-mail feedback questionnaire and a modified focus group. Setting: Rural and urban family physicians in the London Ontario area. Participants: Initial survey mailed to all area family physicians (N=480). 40 volunteer physicians recruited to the intervention group. Response rate was 50.4% to the pre-survey, and 68% to the follow-up survey (only mailed to responders) Main findings: A higher percentage of the FERN-D group indicated accurate knowledge for seven of the items than the comparison group. Both groups improved their preventive practice scores from pre-to post intervention. The majority of the FERN-D group felt that they had become aware of new techniques or relevant research (58.8%) and had made changes in their practice (64.7%). In both the e-mail feedback and the modifed focus group convenience (89.2%) and interaction with family physician colleagues (86.5%) were cited as advantages to this method of CME. Conclusion: On-line case-based discussion is a promising strategy for enhanced research transfer to family physicians: more research is needed to determine if it can be effectively utilized to change physician behavior.
How can family practice be improved so that research results and guidelines are incorporated? Most traditional Continuing Medical Education (CME) approaches such as didactic lectures and conferences have not worked very well. 1 More promising strategies for changing physician behavior include reminder systems, academic detailing, using peers as teachers, and patient-mediated strategies. [2] [3] [4] Problem-based small group CME also appears promising. 5 Key elements to practice change may include: surprise, conflict or novelty in the educational approach, the need for reinforcement over time, and perhaps trial of the change with a few patients. 6, 7 We believe that Internet-based e-mail discussion groups may provide these key elements. Physicians have the opportunity to discuss the material presented among themselves, reinforcing ideas over a much longer period than is usual for CME and possibly allowing trials of practice changes before the discussion of a topic ends. 8, 9 The purpose of this study was to pilot, test and evaluate an Internet-based e-mail discussion of research based cases by a group of family physicians and to describe any resultant changes in knowledge and practice.
Method
Setting -In 1994, the Thames Valley Family Practice Research Unit (TVFPRU; London, Ontario) developed of a local, Internet-based e-mail discussion group called the Family medicine Education and Research Network (FERN). The TVFPRU conducts research relevant to primary care in partnership with family physicians and other health care providers. FERN was established to provide a forum for London and area family physicians to discuss issues relevant to family practice, to strengthen the partnership through an increased sense of community and to raise the awareness of family medicine research. By September 1996, about a quarter of all area family physicians were members of FERN (129/480). Discussions on FERN are unstructured and largely unmoderated; topics ranged from discussion of political topics to medical education for family physicians -Can it work? from URL http://www.Med-Ed-Online.org 2 patient care and family practice management issues.
Design -A pre-and post-design was used, including comparison of FERN-D Group participants with Comparison Group physicians (which included both the remaining FERN members and the remaining area family physicians.)
Participants -In the fall of 1996, 40 family physicians were recruited from the FERN members, to participate in a closed, moderated, e-mail CME group. Our recruitment method used e-mail messages and requests in a local research newsletter. There was no attempt to randomize the participants in this pilot study as we wanted the participants to have knowledge of e-mail and Internet use. The volunteers agreed to read their e-mail a minimum of twice per week and allow their Internet usage time to be monitored. Data were collected before and after the discussion period from FERN-D physicians and comparison physicians (including area physicians both members of FERN or not.)
Intervention -The specific objectives of the intervention were: 1) to increase awareness, understanding and use of evidence-based research and guidelines in clinical practice, and 2) increase use of Internet-based resources to support CME for family physicians.
Five clinical cases were prepared for the FERN-D group to support discussion of clinical issues that would influence change in knowledge and practice. These cases involved prevention topics that were selected on the basis of committee review of the Canadian Task Force on the Periodic Health Exam 10 recommendations. Project staff, with assistance of family physician experts, prepared case background material, including summaries of other evidence-based guidelines and other related resources. (See Figure 1 for a list of the cases that were developed) The principal investigator moderated all the prevention cases. Each posted case followed the same format. On the first day a case scenario was posted with a couple of starter questions, followed in 2-3 days with more information, guidelines, and/or clarifications along with further questions posted by the moderator. At the end of each two-week case a summary of key points and important issues was posted. Process evaluation indicated that participants logged on an average of 4.3 times per week for an average total time of 3 hours and 10 minutes.
Ethical approval of study procedures was obtained from The University of Western Ontario Review Board for Health Sciences research Involving Human Subjects. CME credits, on a pilot basis, were obtained for FERN-D participation from the College of Family Physicians of Canada.
Data Collection -The pre-intervention mail-out survey was directed to all family physicians practising in the area (all three groups; n = 480); the postintervention survey was only sent to those who completed the first survey. A mail-out schedule involving three mailings (the initial mail-out, a postcard reminder, and a subsequent mail-out of a replacement survey) was followed for both surveys.
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A series of preventive practice items was included on both the pre-and post-intervention mail-out survey. Respondents indicated the proportion of patients for whom they provided a specific preventive care maneuver. For example respondents would score 1 point for providing an appropriate intervention like offering pneumococcal vaccine to all patients over 65 and 0 points for offering a chest x-ray to smokers. An overall summary score was calculated by adding scores from the 5 preventive activities discussed Eight prevention knowledge items were included on the post-intervention survey. This set of questions was developed, and then assessed for clarity and content validity by a committee of peer family physicians. These were very specific to the cases presented and responses to these items were coded as correct or incorrect, with the percentage of respondents providing a correct response tabulated for each group.
In addition the impact of the CME intervention on the FERN-D group was sought using additional methods. This group was asked to complete an e-mail feedback survey that covered such issues as: usefulness of the component of the intervention, would they participate again, and advantages/disadvantages of this method. The FERN-D group was also invited to attend a post-intervention meeting that was conducted as a focus group to discuss their experiences in more depth. The key questions were: advantages and disadvantages of this method of CME, which did they consider good cases and why, and the role of the moderator. This meeting was audio taped, transcribed, and main themes were described. 'n' size varies due to missing cases, *-p value significant
Results
The FERN-D group response rate to the intervention questionnaire was 85% (34/40) and to the post-survey the rate was 100% (40/40). The comparison group response rate was 50.4% (222/440) for the pre-survey and 68% (151/222) for the post survey (only mailed to responders to the first survey).
A description of the characteristics of the Educational Intervention (FERN-D) Group and Comparison
Group is provided in Table 1 . The groups were comparable with regard to most of the demographic and practice variables considered. The majority of the FERN-D Group and the Comparison Group practiced in an urban location, had a full-time practice with at least one other associate, and saw over 130 patients per week. While the majority of both FERN-D Group and the Comparison Group were male, there was a somewhat higher representation of female family physicians in the FERN-D Group. As well, the FERN-D Group participants had somewhat less practice experience (the mean years in practice was 3.5 years fewer in the FERN-D group), and more likely to have a full-or part-time appointment with the university than Comparison Group physicians.
With regard to the eight prevention knowledge questions included on the post-intervention questionnaire, a higher percentage in the FERN-D Group indicated accurate knowledge for seven of the items than the Comparison Group, although significant group differences were found for only two of the knowledge questions. (Item 3, Prostate CA: X 2 = 17.6, df = 1, p < .001; Item 7, Folic Acid Intake: X 2 = 10.5, df = 1, p < .01). See Table 2 Both the FERN-D Group and the Comparison Group improved their preventive practice scores from pre-to post-intervention. (see Table 3 The FERN-D Group evaluated using an on-line format to do formal continuing education. The three components identified as important were: 1) end of discussion case summaries posted by the moderator, 2) the information content of case discussions, and 3) experiences and advice shared by FERN-D participants. Two advantages of the on-line format were cited (compared to interactive, face to face CME discussion groups). They were convenience (89.2%) and interaction with family physician colleagues (86.5%). Disadvantages cited by some of the FERN-D Group participants included: lack of opportunity to meet other participants face to face; and difficulties associated with on-line dialogue eg. typing responses. A total of 97.2% of respondents would highly recommend using this type of CME to a colleague and 89.2% would agree to participate in another FERN-D group discussion. 
Discussion
The Internet-based discussion group of cases to educate family physicians on prevention issues showed higher knowledge than the comparison group and showed equal improvement in self-reported prevention practice. This case based discussion group reported they implemented significantly more changes in practice than the comparison group. The participants also reported they enjoyed this type of CME and would like to take part in a similar initiative again in the future and/or recommend this to colleagues.
The advantages cited included: convenience,use of family physician moderators, the interaction among family physicians, and the education being casebased. 12 Variations in the effect of interventions are not consistent across learners suggesting that progress has something to do with personal motivation and the learners perceived knowledge or performance gap with the problems presented. 13 This suggests that this method needs to be targeted to particular physicians based on a needs assesment.
Limitations -The present study used a volunteer sample which may have different motivations and learning needs than a random sample. Many of our measures showed only a small change in reported behavior but many were already doing the maneuver suggesting a ceiling effect may be operating in our results. The study used self-report which may not reflect actual behavior, suggesting that direct measures (i.e. practice audit) might be recommended for future studies. Differences between the two groups due to other characteristics cannot be excluded as possible explanations for the findings. Only a rondomized trial could address the latter two limitations.
It is possible that the self-selected physicians, who knew they were being studied, tried harder to get the "right answers" on our knowledge and practice change questions.
Conclusion -This pilot study shows that there is promise in using the Internet for CME if there is participant involvement. The Internet and available software is changing rapidly and the outlined approach could be repeated using new software integrating type, graphics and soon, video vignettes. The challenge is to show that these new ways of delivering CME are effective inchanging physician physician behavior and, ultimately, patient outcomes. CME accrediting organizations are increasingly looking to evidence-based CME activities.
